Data S1. End-systolic pressure volume relationship based on maximum myocardial stiffness Mirsky et al. demonstrated that the maximal stress-strain ratio (i.e., myocardial stiffness) attained during end-systole is constant throughout acute changes in preload, and that the endsystolic pressure volume relationship (ESPVR) derived from the myocardial stress-strain
relationship is curvilinear, representing a more physiologic ESPVR than linear ESPVR. 1 The average fiber stress (σ) can be defined by σ = (3/2) × P × Vm / Vwall, where P is the left ventricular pressure, and Vm and Vwall are the midwall and wall volumes, respectively. The midwall volume is defined as the logarithmic mean of the chamber volume (V) and the outer volume (Vout),(Vout − V) / (ln Vout − ln V). 2 Therefore, The midwall natural strain (εn) can be defined by εn = (1/3)ln(Vm / Vm0), where Vm0 is the midwall volume at zero stress. We set the systolic zero-stress volume as the reference distension, as described by Mirsky et al. 1 The average fiber strain can be calculated as ε = Km εn, where Km is the constant value determined by the assumed geometry of the ventricle. 1 The average systolic myocardial stiffness (Eav) is defined as Eav = σ / ε, and end-systole was defined as the latest time at which the systolic myocardial stiffness reached its maximum value (max Eav). The end-systolic, stress-strain relationship (σes versus εes) based on the maximal stiffness concept can be represented in the form: Converting the midwall volume to the chamber volume using equation S1 yields,
Therefore, ESPVR can be expressed in the form:
where a is an amplification factor. Equation S5 can be approximated using the following simpler formula:
where A is an amplification factor.
Data S2. Relationship between ́a nd pulmonary impedance
Milnor et al. described that the mean external ventricular work per time (W) can be expressed as a sum of the steady and pulsatile components:
using the mean values of pressure and volume flow P0 and Q0, harmonic components Qn of the ventricular ejection wave, input impedance Zn, and phase θn. At any given rate, the ratio of each harmonic amplitude to mean flow (Qn/Q0) was found to be fairly consistent. 3 Therefore,
where Cn is a function of heart rate. Combined with equation A1,
Stroke work (SW) and stroke volume (SV) can be expressed as
where T0 is cycle length. We defined ́ as Pm/SV, which is equal to SW/SV 2 . Combined with equations A3-A5,
).
[
equation A6]
Therefore, ́ is a global marker of vascular impedance, which inherently accounts for both steady and pulsatile afterloads. (C) The second curve fitting was performed for the late systolic points determined based on myocardial stiffness (blue open points). The second V0 (blue closed point) was obtained from the second fitting and was used to calculate myocardial stiffness again. This process was repeated until we identified the end-systolic point that attained the maximal myocardial stiffness, as shown in Figure 1B .
